PATENT ABSTRACTS OF JAPAN 



( 1 1 publication number : 2004-O06670 
(43)Date of publication of application : 08.01.2004 



(51)Int.CI. 


H01L 25/065 




H01L 25/07 




H01L 25/18 


(21 Application number : 2003-045875 


(71 Applicant : SEIKO EPSON CORP 


(22)Date of filing : 24.02.2003 


(72)Inventor : TOMIMATSU HIROYUKI 


(30)Priority 




Priority number : 2002048320 Priority date : 


25.02.2002 Priority country : JP 



(54) SEMICONDUCTOR WAFER WITH SPACER AND MANUFACTURING METHOD THEREOF, 
SEMICONDUCTOR DEVICE AND MANUFACTURING METHOD THEREOF, CIRCUIT BOARD, AND 
ELECTRONIC APPARATUS 

(57)Abstract: 

PROBLEM TO BE SOLVED: To form spacers for isolating semiconductor chips with 
high productivity on the semiconductor chips in a method for enhancing the integration 
degree by laminating the semiconductor chips and bonding them. 
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49 being a material for a spacer 50 into the holes to form the spacer 50 on the 
respective chips 20 together. 
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CLAIMS 



[Claim(s)] 
[Claim 1] 

It includes forming a spacer in said each semiconductor device of the semi-conductor wafer which has 
two or more semiconductor devices, 

The manufacture approach of a semi-conductor wafer with a spacer of the process which forms said 
two or more spacers being put in block on said semi-conductor wafer, and performing it. 
[Claim 2] 

In the manufacture approach of a semi-conductor wafer with a spacer according to claim 1, 

The manufacture approach of the semi-conductor wafer with a spacer which forms said spacer inside 

the field of said semiconductor device. 

[Claim 3] 

In the manufacture approach of a semi-conductor wafer with a spacer according to claim 1 or 2, 
The manufacture approach of the semi-conductor wafer with a spacer which forms said spacer so that 
it may have two or more balls inside. 
[Claim 4] 

In the manufacture approach of a semi-conductor wafer with a spacer according to claim 3, 

The manufacture approach of the semi-conductor wafer with a spacer which forms said spacer in height 

almost equal to the diameter of said ball. 

[Claim 5] 

In the manufacture approach of a semi-conductor wafer with a spacer according to claim 3 or 4, 
Said ball is the manufacture approach of a semi-conductor wafer with a spacer of having elasticity. 
[Claim 6] 

In the manufacture approach of a semi-conductor wafer with a spacer given in either of claim 1 to 
claims 5, 

It is the formation process of said spacer. 

The mold which has two or more holes is set to said wafer, 

The paste which is the ingredient of said spacer is prepared in said each hole, 

The manufacture approach of the semi-conductor wafer with a spacer which forms said two or more 
spacers by separating said mold from said wafer. 
[Claim 7] 

In the manufacture approach of a semi-conductor wafer with a spacer according to claim 6, 
Said mold has the dam section which stops the flow of said paste, 

The manufacture approach of a semi-conductor wafer with a spacer of preparing said paste in the space 
surrounded in said dam section in said hole. 
[Claim 8] 

In the manufacture approach of a semi-conductor wafer with a spacer according to claim 6 or 7, 
The manufacture approach of a semi-conductor wafer with a spacer of preparing said paste so that it 
may become flat-tapped with said type of field. 
[Claim 9] 
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In the manufacture approach of a semi-conductor wafer with a spacer given in either of claim 6 to 
claims 8, 

Said paste is the manufacture approach of the semi-conductor wafer with a spacer which is resin. 
[Claim 10] 

In the manufacture approach of a semi-conductor wafer with a spacer given in either of claim 6 to 
claims 10, 

The CHIKISO ratio of said paste is the manufacture approach of a larger semi-conductor wafer with a 
spacer than the CHIKISO ratio of a mould closure ingredient. 
[Claim 11] 

In the manufacture approach of a semi-conductor wafer with a spacer given in either of claim 6 to 
claims 10 which quote either of claim 3 to claims 5, 

Said paste is the manufacture approach of the semi-conductor wafer with a spacer containing said two 
or more balls. 
[Claim 12] 

In the manufacture approach of a semi-conductor wafer with a spacer given in either of claim 1 to 
claims 5, 

It is the formation process of said spacer, 

The ingredient of said spacer which has photosensitivity is prepared on said wafer, 

The manufacture approach of the semi-conductor wafer with a spacer which forms said two or more 

spacers in exposing and developing said ingredient. 

[Claim 13] 

In the manufacture approach of a semi-conductor wafer with a spacer according to claim 12, 
Said ingredient is the manufacture approach of a semi-conductor wafer with a spacer of having the 
property of either a positive type or a negative mold. 
[Claim 14] 

In the manufacture approach of a semi-conductor wafer with a spacer according to claim 12 or 13, 
The manufacture approach of a semi-conductor wafer with a spacer of preparing said ingredient with a 
spin coat method. 
[Claim 15] 

In the manufacture approach of a semi-conductor wafer with a spacer given in either of claim 1 2 to 
claims 14 which quote either of claim 3 to claims 5, 

Said ingredient is the manufacture approach of the semi-conductor wafer with a spacer containing said 
two or more balls. 
[Claim 16] 

In the manufacture approach of a semi-conductor wafer with a spacer given in either of claim 1 to 
claims 5, 

It is the formation process of said spacer, 

The sheet which is the ingredient of said spacer is stuck on a tape, 

The manufacture approach of the semi-conductor wafer with a spacer which forms said two or more 
spacers by making two or more parts of said sheet imprint on said semi-conductor wafer from said tape. 
[Claim 17] 

In the manufacture approach of a semi-conductor wafer with a spacer according to claim 16, 
Before said imprint process, 

The manufacture approach of the semi-conductor wafer with a spacer which makes adhesive strength 
of said tape and said two or more parts smaller than the adhesive strength of said tape and other parts 
of said sheet. 
[Claim 18] 

In the manufacture approach of a semi-conductor wafer with a spacer according to claim 16 or 1 7, 
Said tape is the manufacture approach of a semi-conductor wafer with a spacer of having ultraviolet- 
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rays hardenability. 
[Claim 19] 

In the manufacture approach of a semi-conductor wafer with a spacer given in either of claim 16 to 
claims 18, 

Before said imprint process, 

The manufacture approach of the semi-conductor wafer with a spacer which irradiates ultraviolet rays 
to the field which said two or more parts of said sheet paste up among said tapes. 
[Claim 20] 

In the manufacture approach of a semi-conductor wafer with a spacer given in either of claim 16 to 
claims 19, 

Before said imprint process, 

The manufacture approach of a semi-conductor wafer with a spacer of cutting said sheet on said tape 
so that it may pass along the profile of two or more of said parts. 
[Claim 21] 

In the manufacture approach of a semi-conductor wafer with a spacer given in either of claim 16 to 
claims 19 which quote either of claim 3 to claims 5, 

Said sheet is the manufacture approach of the semi-conductor wafer with a spacer containing said two 
or more balls. 
[Claim 22] 

In the manufacture approach of a semi-conductor wafer with a spacer given in either of claim 1 to 
claims 21, 

The process which forms said spacer is the manufacture approach of a semi-conductor wafer with a 
spacer including pressing and leveling said spacer. 
[Claim 23] 

It includes forming a spacer in said each semiconductor chip of two or more semiconductor chips 
superficially arranged in on a substrate, 

The manufacture approach of a semiconductor device of the process which forms said two or more 
spacers being put in block on said substrate, and performing it. 
[Claim 24] 

In the manufacture approach of a semiconductor device according to claim 23, 

The manufacture approach of the semiconductor device which forms said spacer inside the field of said 
semiconductor chip. 
[Claim 25] 

In the manufacture approach of a semiconductor device according to claim 23 or 24, 

The manufacture approach of the semiconductor device which forms said spacer so that it may have 

two or more balls inside. 

[Claim 26] 

In the manufacture approach of a semiconductor device according to claim 25, 

The manufacture approach of the semiconductor device which forms said spacer in height almost equal 
to the diameter of said ball. 
[Claim 27] 

In the manufacture approach of a semiconductor device according to claim 25 or 26, 
Said ball is the manufacture approach of a semiconductor device of having elasticity. 
[Claim 28] 

In the manufacture approach of a semiconductor device given in either of claim 23 to claims 27, 
It is the formation process of said spacer, 

The mold which has two or more holes is set to said substrate, 

The paste which is the ingredient of said spacer is prepared in said each hole, 

The manufacture approach of the semiconductor device which forms said two or more spacers by 
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separating said mold from said wafer. 
[Claim 29] 

In the manufacture approach of a semiconductor device given in either of claim 23 to claims 28 ? 
Said mold has the dam section which stops the flow of said paste, 

The manufacture approach of a semiconductor device of preparing said paste in the space surrounded in 
said dam section in said hole. 
[Claim 30] 

In the manufacture approach of a semiconductor device given in either of claim 23 to claims 29, 
The manufacture approach of a semiconductor device of preparing said paste so that it may become 
flat-tapped with said type of field. 
[Claim 31] 

In the manufacture approach of a semiconductor device given in either of claim 23 to claims 30, 
Said paste is the manufacture approach of the semiconductor device which is resin. 
[Claim 32] 

In the manufacture approach of a semiconductor device given in either of claim 23 to claims 31, 

The CHIKISO ratio of said paste is the manufacture approach of a larger semiconductor device than the 

CHIKISO ratio of a mould closure ingredient. 

[Claim 33] 

In the manufacture approach of a semiconductor device given in either of claim 28 to claims 32 which 
quote either of claim 25 to claims 27, 

Said paste is the manufacture approach of the semiconductor device containing said two or more balls. 
[Claim 34] 

In the manufacture approach of a semiconductor device given in either of claim 23 to claims 27, 
It is the formation process of said spacer, 

On said two or more semiconductor chips, the ingredient of said spacer which has photosensitivity is 
prepared at least, 

The manufacture approach of the semiconductor device which forms said two or more spacers in 
exposing and developing said ingredient. 
[Claim 35] 

In the manufacture approach of a semiconductor device according to claim 34, 

Said ingredient is the manufacture approach of a semiconductor device of having the property of either 
a positive type or a negative mold. 
[Claim 36] 

In the manufacture approach of a semiconductor device according to claim 34 or 35, 

The manufacture approach of a semiconductor device of preparing said ingredient with a spin coat 

method. 

[Claim 37] 

In the manufacture approach of a semiconductor device given in either of claim 34 to claims 36 which 
quote either of claim 25 to claims 27, 

Said ingredient is the manufacture approach of the semiconductor device containing said two or more 
balls. 

[Claim 38] 

In the manufacture approach of a semiconductor device given in either of claim 23 to claims 27, 
It is the formation process of said spacer, 

The sheet which is the ingredient of said spacer is stuck on a tape, 

The manufacture approach of the semiconductor device which forms said two or more spacers by 
making two or more parts of said sheet imprint on said semiconductor chip from said tape. 
[Claim 39] 

In the manufacture approach of a semiconductor device according to claim 36, 



-5- 



Before said imprint process, 

The manufacture approach of the semiconductor device which makes adhesive strength of said tape and 
said two or more parts smaller than the adhesive strength of said tape and other parts of said sheet. 
[Claim 40] 

In the manufacture approach of a semiconductor device according to claim 38 or 39, 

Said tape is the manufacture approach of a semiconductor device of having ultraviolet-rays 

hardenability. 

[Claim 41] 

In the manufacture approach of a semiconductor device according to claim 40, 
Before said imprint process. 

The manufacture approach of the semiconductor device which irradiates ultraviolet rays to the field 
which said two or more parts of said sheet paste up among said tapes. 
[Claim 42] 

In the manufacture approach of a semiconductor device given in either of claim 38 to claims 41, 
Before said imprint process, 

The manufacture approach of a semiconductor device of cutting said sheet on said tape so that it may 
pass along the profile of two or more of said parts. 
[Claim 43] 

In the manufacture approach of a semiconductor device given in either of claim 38 to claims 42 which 
quote either of claim 25 to claims 27, 

Said sheet is the manufacture approach of the semiconductor device containing said two or more balls. 
[Claim 44] 

In the manufacture approach of a semiconductor device given in either of claim 23 to claims 43, 
The process which forms said spacer is the manufacture approach of a semiconductor device including 
pressing and leveling said spacer. 
[Claim 45] 

In the manufacture approach of a semiconductor device given in either of claim 23 to claims 44, 

The manufacture approach of the semiconductor device which includes further carrying out wirebonding 

of the electrode of said semiconductor chip, and the circuit pattern of said substrate. 

[Claim 46] 

In the manufacture approach of a semiconductor device according to claim 45, 

The manufacture approach of a semiconductor device of performing the process which forms said 

spacer before said wirebonding process. 

[Claim 47] 

In the manufacture approach of a semiconductor device according to claim 45, 

The manufacture approach of a semiconductor device of performing the process which forms said 

spacer after said wirebonding process. 

[Claim 48] 

In the manufacture approach of a semiconductor device given in either of claim 23 to claims 47, 
The manufacture approach of the semiconductor device which includes further forming the aggregate of 
the semiconductor device of two or more stack molds by repeating the formation process of said spacer 
for two or more semiconductor chips of every after the 2nd step upon which it is put on said substrate. 
[Claim 49] 

In the manufacture approach of a semiconductor device according to claim 48, 

It comes to form adhesives in the field it turns [ field ] to said substrate of each aforementioned 

semiconductor chips of two or more, 

The manufacture approach of the semiconductor device which fixes said spacer and each of said 
semiconductor chip with said adhesives. 
[Claim 50] 
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In the manufacture approach of a semiconductor device according to claim 49, 

Said adhesives are the manufacture approaches of the semiconductor device which is insulating 

adhesives. 

[Claim 51] 

In the manufacture approach of a semiconductor device according to claim 49 or 50, 

Said adhesives are the manufacture approaches of the semiconductor device which it comes to form all 

over the field it turns [ field ] to said substrate of said semiconductor chip. 

[Claim 52] 

In the manufacture approach of a semiconductor device given in either of claim 23 to claims 51, 
The manufacture approach of the semiconductor device which includes further forming the closure 
section which closes said two or more accumulated semiconductor chips on said substrate. 
[Claim 53] 

In the manufacture approach of a semiconductor device according to claim 52, 

The manufacture approach of the semiconductor device which includes further cutting said closure 
section and said substrate, and making it the semiconductor device of two or more stack molds after 
said closure process at the piece of an individual. 
[Claim 54] 

The semi-conductor wafer which has two or more semiconductor devices, 
The spacer formed on said each semiconductor device, 
A semi-conductor wafer with a ****** spacer. 
[Claim 55] 

In a semi-conductor wafer with a spacer according to claim 54, 

Said spacer is a semi-conductor wafer with a spacer which it comes to form inside the field of said 
semiconductor device. 
[Claim 56] 

In a semi-conductor wafer with a spacer according to claim 54 or 55, 

Said spacer is a semi-conductor wafer with a spacer which has two or more balls inside. 

[Claim 57] 

In a semi-conductor wafer with a spacer according to claim 56, 

The height of said spacer is a semi-conductor wafer with a spacer almost equal to the diameter of said 
ball. 

[Claim 58] 

In a semi-conductor wafer with a spacer according to claim 56 or 57, 
Said ball is a semi-conductor wafer with a spacer which has elasticity. 
[Claim 59] 

The substrate which has a circuit pattern, 

Two or more semiconductor chips superficially arranged in on said substrate, 
The spacer formed on said each semiconductor chip, 
****** semiconductor device. 
[Claim 60] 

The substrate which has a circuit pattern, 

Two or more semiconductor chips accumulated in three dimensions [ it is superficially arranged on said 
substrate, and ], 

The spacer formed among said semiconductor chips accumulated in three dimensions, 
****** semiconductor device. 
[Claim 61] 

In a semiconductor device according to claim 59 or 60, 

Said spacer is a semiconductor device which it comes to form inside the field of said semiconductor 
chip. 
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[Claim 62] 

In a semiconductor device given in either of claim 59 to claims 61, 

The semiconductor device with which it comes to form an insulating layer in the field it turns [ field ] to 
said substrate of each aforementioned semiconductor chip. 
[Claim 63] 

In a semiconductor device according to claim 62, 

Said insulating layer is a semiconductor device which it comes to form all over the field it turns [ field ] 
to said substrate of each aforementioned semiconductor chip. 
[Claim 64] 

In a semiconductor device given in either of claim 59 to claims 63, 

Said spacer is a semiconductor device which has two or more balls inside. 

[Claim 65] 

In a semiconductor device according to claim 64, 

The height of said spacer is a semiconductor device almost equal to the diameter of said ball. 
[Claim 66] 

In a semiconductor device according to claim 64 or 65, 
Said ball is a semiconductor device which has elasticity. 
[Claim 67] 

In a semiconductor device given in either of claim 59 to claims 66, 
Said semiconductor chip has an electrode, 

The semiconductor device with which it comes to carry out wirebonding of said electrode and said 
circuit pattern of said substrate. 
[Claim 68] 

In a semiconductor device given in either of claim 59 to claims 67, 

The semiconductor device with which it comes to form the closure section which closes said two or 
more semiconductor chips on said substrate. 
[Claim 69] 

In a semiconductor device according to claim 68, 

said closure section and said substrate are cut — an individual — a piece — the semiconductor device 
constituted as a stack mold it comesHzing [ mold ]. 
[Claim 70] 

The circuit board by which the semiconductor device of a publication was mounted in either of claim 59 
to claims 69. 
[Claim 71] 

Electronic equipment which has the semiconductor device of a publication in either of claim 59 to claims 
69. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

This invention relates to electronic equipment at a semi-conductor wafer with a spacer and its 
manufacture approach, a semiconductor device and its manufacture approach, and a circuit board list. 
[0002] 

[Background of the Invention] 

In recent years, the semiconductor device which accumulated two or more semiconductor chips is 
developed. There is a gestalt which carries out bonding of the wire to the electrode of a semiconductor 
chip, and aims at electric connection in it. In order to accumulate the semiconductor chip which has the 
same or larger appearance than it, it is necessary to form a spacer among semiconductor chips. 
[0003] 

Although the approach of carrying out potting of the resin was on the semiconductor chip as the 
formation approach of a spacer conventionally, since the height of resin was decided by the amount of 
potting, it was difficult to control the height and width of face of a spacer. Moreover, although there was 
the approach of carrying on a semiconductor chip after forming a silicon member and mould resin in a 
predetermined configuration, it was inferior to productivity, such as carrying out alignment of each 
spacer, for example for every semiconductor chip. 
[0004] 

This invention is for solving the technical problem mentioned above, and the object is in realizing the 

formation approach of a spacer of excelling in productivity. 

[0005] 

[Means for Solving the Problem] 

(1) The manufacture approach of the semi-conductor wafer with a spacer concerning this invention 
includes forming a spacer in said each semiconductor device of the semi-conductor wafer which has 
two or more semiconductor devices, 

The process which forms said two or more spacers is put in block on said semi-conductor wafer, and is 
performed. According to this invention, since two or more spacers are collectively formed on a semi- 
conductor wafer, productivity is very high. That is, the time and effort which attaches a spacer on a 
semiconductor device separately can be omitted, and a spacer can be formed promptly and easily. 

(2) In this semi-conductor wafer with a spacer, 

Said spacer may be formed inside the field of said semiconductor device. According to this, surface area 
of a spacer can be made small. Therefore, even if it is the case where the ingredient and physical- 
properties value which are used for closure of a semiconductor device differ from each other for 
example, the internal stress of a semiconductor device can be decreased. 

(3) In this semi-conductor wafer with a spacer, 

Said spacer may be formed so that it may have two or more balls inside. According to this, since the 
spacer of the height as a design can be formed easily, a semi-conductor wafer with a spacer can be 
manufactured easily. 

(4) In this semi-conductor wafer with a spacer, 

Said spacer may be formed in height almost equal to the diameter of said ball. 

(5) In this semi-conductor wafer with a spacer, 

Said ball may have elasticity. According to this, it can prevent that a semi-conductor wafer gets 
damaged with a ball. 

(6) In this semi-conductor wafer with a spacer, 
It is the formation process of said spacer, 



-9- 



The mold which has two or more holes is set to said wafer, 

The paste which is the ingredient of said spacer is prepared in said each hole, 

Said two or more spacers may be formed by separating said mold from said wafer. According to this, two 
or more spacers can be collectively formed by preparing a paste in two or more holes formed in the 
mold. 

(7) In this semi-conductor wafer with a spacer, 

Said mold has the dam section which stops the flow of said paste. 

Said paste may be prepared in the space surrounded in said dam section in said hole. Even if it uses the 
ingredient which is easy to flow by this, the spacer of predetermined width of face can be formed easily. 

(8) In this semi-conductor wafer with a spacer, 

Said paste may be prepared so that it may become flat-tapped with said type of field. According to this, 
the spacer of predetermined height can be easily formed by preparing a paste so that it may become 
flat-tapped with the field of a mold. 

(9) In this semi-conductor wafer with a spacer, 
Said paste may be resin. 

(10) In this semi-conductor wafer with a spacer, 

The CHIKISO ratio of said paste may be larger than the CHIKISO ratio of a mould closure ingredient. 

(1 1) In this semi-conductor wafer with a spacer, 

Said paste may contain said two or more balls. According to this, the spacer containing a ball can be 
easily formed in the interior. 

(12) In this semi-conductor wafer with a spacer, 
It is the formation process of said spacer, 

The ingredient of said spacer which has photosensitivity is prepared on said wafer, 

Said two or more spacers may be formed in exposing and developing said ingredient. According to this, 

two or more spacers can be collectively formed in exposing and developing an ingredient. 

(13) In this semi-conductor wafer with a spacer, 

Said ingredient may have the property of either a positive type or a negative mold. 

(14) In this semi-conductor wafer with a spacer, 

Said ingredient may be prepared with a spin coat method. An ingredient can be made into fixed 
thickness by this. Therefore, the spacer of predetermined height can be formed easily. 

(15) In this semi-conductor wafer with a spacer, 

Said ingredient may contain said two or more balls. According to this, the spacer containing a ball can be 
easily formed in the interior. 

(16) In this semi-conductor wafer with a spacer, 
It is the formation process of said spacer, 

The sheet which is the ingredient of said spacer is stuck on a tape, 

Said two or more spacers may be formed by making two or more parts of said sheet imprint on said 
semi-conductor wafer from said tape. According to this, two or more spacers can be collectively formed 
by imprinting the sheet stuck on the tape. 

(17) In this semi-conductor wafer with a spacer, 
Before said imprint process, 

Adhesive strength of said tape and said two or more parts may be made smaller than the adhesive 
strength of said tape and other parts of said sheet. A sheet can be made to imprint on a semi- 
conductor wafer selectively by this. 

(18) In this semi-conductor wafer with a spacer, 
Said tape may have ultraviolet-rays hardenability. 

(19) In this semi-conductor wafer with a spacer, 
Before said imprint process, 

Ultraviolet rays may be irradiated to the field which said two or more parts of said sheet paste up among 
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said tapes. By this, a sheet can be removed selectively easily. (20) In this semi-conductor wafer with a 
spacer, 

Before said imprint process, 

On said tape, said sheet may be cut so that it may pass along the profile of two or more of said parts. 
By this, a sheet can be removed selectively easily. 

(21) In the manufacture approach of this semi-conductor wafer with a spacer, 

Said sheet may contain said two or more balls. According to this, the spacer containing a ball can be 
easily formed in the interior. 

(22) In the manufacture approach of this semi-conductor wafer with a spacer, 

The process which forms said spacer may also include pressing and leveling said spacer. 

(23) The manufacture approach of the semiconductor device concerning this invention includes forming 
a spacer in said each semiconductor chip of two or more semiconductor chips superficially arranged in 
on a substrate, 

The process which forms said two or more spacers is put in block on said substrate, and is performed. 
Since according to this invention the formation process of two or more spacers is put in block on a 
substrate and performed, productivity is very high. That is, the time and effort which attaches a spacer 
in a semiconductor chip separately can be omitted, and a spacer can be formed promptly and easily. 

(24) In the manufacture approach of this semiconductor device, 

Said spacer may be formed inside the field of said semiconductor chip. 

According to this, surface area of a spacer can be made small. Therefore, even if it is the case where 
the ingredient and physical-properties value which are used for closure of a semiconductor device differ 
from each other for example, the internal stress of a semiconductor device can be decreased. 

(25) In the manufacture approach of this semiconductor device, 

Said spacer may be formed so that it may have two or more balls inside. According to this, since the 
spacer of the height as a design can be formed easily, a semiconductor device can be manufactured 
easily. 

(26) In the manufacture approach of this semiconductor device, 

Said spacer may be formed in height almost equal to the diameter of said ball. 

(27) In the manufacture approach of this semiconductor device, 

Said ball may have elasticity. According to this, it can prevent that the front face of a semiconductor 
chip gets damaged with a ball. 

(28) In the manufacture approach of this semiconductor device, 
It is the formation process of said spacer, 

The mold which has two or more holes is set to said substrate, 

The paste which is the ingredient of said spacer is prepared in said each hole, 

Said two or more spacers may be formed by separating said mold from said wafer. According to this, two 
or more spacers can be collectively formed by preparing a paste in two or more holes formed in the 
mold. 

(29) In the manufacture approach of this semiconductor device, 
Said mold has the dam section which stops the flow of said paste, 

Said paste may be prepared in the space surrounded in said dam section in said hole. Even if it uses the 
ingredient which is easy to flow by this, the spacer of predetermined width of face can be formed easily. 

(30) In the manufacture approach of this semiconductor device, 

Said paste may be prepared so that it may become flat-tapped with said type of field. According to this, 
the spacer of predetermined height can be easily formed by preparing a paste so that it may become 
flat-tapped with the field of a mold. 

(31) In the manufacture approach of this semiconductor device, 
Said paste may be resin. 

(32) In the manufacture approach of this semiconductor device, 
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The CHIKISO ratio of said paste may be larger than the CHIKISO ratio of a mould closure ingredient. 

(33) In the manufacture approach of this semiconductor device, 

Said paste may contain said two or more balls. According to this, the spacer containing a ball can be 
easily formed in the interior. 

(34) In the manufacture approach of this semiconductor device, 
It is the formation process of said spacer, 

On said two or more semiconductor chips, the ingredient of said spacer which has photosensitivity is 
prepared at least, 

Said two or more spacers may be formed in exposing and developing said ingredient. According to this, 
two or more spacers can be collectively formed in exposing and developing an ingredient. 

(35) In the manufacture approach of this semiconductor device, 

Said ingredient may have the property of either a positive type or a negative mold. 

(36) In the manufacture approach of this semiconductor device, 

Said ingredient may be prepared with a spin coat method. An ingredient can be made into fixed 
thickness by this. Therefore, the spacer of predetermined height can be formed easily. 

(37) In the manufacture approach of this semiconductor device, 

Said ingredient may contain said two or more balls. According to this, the spacer containing a ball can be 
easily formed in the interior. 

(38) In the manufacture approach of this semiconductor device, 
It is the formation process of said spacer, 

The sheet which is the ingredient of said spacer is stuck on a tape, 

Said two or more spacers may be formed by making two or more parts of said sheet imprint on said 
semiconductor chip from said tape. According to this, two or more spacers can be collectively formed by 
imprinting the sheet stuck on the tape. 

(39) In the manufacture approach of this semiconductor device, 
Before said imprint process, 

Adhesive strength of said tape and said two or more parts may be made smaller than the adhesive 
strength of said tape and other parts of said sheet. A sheet can be made to imprint on a semi- 
conductor wafer selectively by this. 

(40) In the manufacture approach of this semiconductor device, 
Said tape may have ultraviolet-rays hardenability. 

(41) In the manufacture approach of this semiconductor device, 
Before said imprint process, 

Ultraviolet rays may be irradiated to the field which said two or more parts of said sheet paste up among 
said tapes. By this, a sheet can be removed selectively easily. (42) In the manufacture approach of this 
semiconductor device, 
Before said imprint process, 

On said tape, said sheet may be cut so that it may pass along the profile of two or more of said parts. 
By this, a sheet can be removed selectively easily. 

(43) In the manufacture approach of this semiconductor device, 

Said sheet may contain said two or more balls. According to this, the spacer containing a ball can be 
easily formed in the interior. 

(44) In the manufacture approach of this semiconductor device, 

The process which forms said spacer may also include pressing and leveling said spacer. 

(45) In the manufacture approach of this semiconductor device, 

You may also include further carrying out wirebonding of the electrode of said semiconductor chip, and 
the circuit pattern of said substrate. 

(46) In the manufacture approach of this semiconductor device, 

The process which forms said spacer before said wirebonding process may be performed. 
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(47) In the manufacture approach of this semiconductor device, 

The process which forms said spacer after said wirebonding process may be performed. 

(48) In the manufacture approach of this semiconductor device, 

You may also include further forming the aggregate of the semiconductor device of two or more stack 
molds by repeating the formation process of said spacer for two or more semiconductor chips of every 
after the 2nd step upon which it is put on said substrate. According to this, the formation process of a 
spacer is put in block on a substrate for two or more semiconductor chips of every after the 2nd step, 
and is performed. The time and effort which moves the semiconductor chip after forming a spacer on a 
substrate, and changes it by this is omitted, and a semiconductor device can be manufactured by the 
minimum routing counter. 

(49) In the manufacture approach of this semiconductor device, 

It comes to form adhesives in the field it turns [ field ] to said substrate of each aforementioned 
semiconductor chips of two or more, 

Said spacer and each of said semiconductor chip may be fixed with said adhesives. 

(50) In the manufacture approach of this semiconductor device, 
Said adhesives may be insulating adhesives. 

(51) In the manufacture approach of this semiconductor device, 

Said adhesives may be formed all over the field it turns [ field ] to said substrate of said semiconductor 
chip. 

(52) In the manufacture approach of this semiconductor device, 

You may also include further forming the closure section which closes said two or more accumulated 
semiconductor chips on said substrate. 

(53) In the manufacture approach of this semiconductor device, 

You may also include further cutting said closure section and said substrate, and making it the 
semiconductor device of two or more stack molds after said closure process, at the piece of an 
individual. 

(54) The semi-conductor wafer concerning this invention is a semi-conductor wafer which has two or 
more semiconductor devices, 

The spacer formed on said each semiconductor device, 

(55) In this semi-conductor wafer, 

Said spacer may be formed inside the field of said semiconductor device. 

(56) In this semi-conductor wafer, 

Said spacer may have two or more balls inside. 

(57) In this semi-conductor wafer, 

The height of said spacer may be almost equal to the diameter of said ball. 

(58) In this semi-conductor wafer. 
Said ball may have elasticity. 

(59) The semiconductor device concerning this invention is a substrate which has a circuit pattern, 
Two or more semiconductor chips superficially arranged in on said substrate, 

The spacer formed on said each semiconductor chip, 

(60) The semiconductor device concerning this invention is a substrate which has a circuit pattern, 
Two or more semiconductor chips accumulated in three dimensions [ it is superficially arranged on said 
substrate, and ], 

The spacer formed among said semiconductor chips accumulated in three dimensions, 

(61) In this semiconductor device, 

Said spacer may be formed inside the field of said semiconductor chip. 
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(62) In this semiconductor device, 

The insulating layer may be formed in the field it turns [ field ] to said substrate of each aforementioned 
semiconductor chip. 

(63) In this semiconductor device, 

Said insulating layer may be formed all over the field it turns [ field ] to said substrate of each 
aforementioned semiconductor chip. 

(64) In this semiconductor device, 

Said spacer may have two or more balls inside. 

(65) In this semiconductor device, 

The height of said spacer may be almost equal to the diameter of said ball. 

(66) In this semiconductor device, 
Said ball may have elasticity. 

(67) In this semiconductor device, 

Said semiconductor chip has an> electrode, 

Wirebonding of said electrode and said circuit pattern of said substrate may be carried out. 

(68) In this semiconductor device, 

On said substrate, the closure section which closes said two or more semiconductor chips may be 
formed. 

(69) In this semiconductor device, 

said closure section and said substrate are cut — an individual — a piece — it may be constituted as a 
stack mold it comes-izing [ mold ]. 

(70) As for the circuit board concerning this invention, the above-mentioned semiconductor device is 
mounted. 

(71) The electronic equipment concerning this invention has the above-mentioned semiconductor device. 
[0006] 

[Embodiment of the Invention] 

Hereafter, the gestalt of operation of this invention is explained with reference to a drawing. However, 

this invention is not limited to the gestalt of the following operations. 

[0007] 

(Gestalt of the 1st operation) 

Drawing 1 - drawing 10 are drawings showing the manufacture approach of the semiconductor device 
concerning the gestalt of operation of the 1st of this invention. First, as shown in drawing 1 , two or 
more semiconductor chips 20 are carried in a substrate 10. If a substrate 10 becomes a piece of an 
individual, it will serve as INTAPOZA of a semiconductor device. 
[0008] 

A substrate 10 may be formed from which ingredient of an organic system (polyimide substrate) or an 
inorganic system (a ceramic substrate, glass substrate), and may be formed from these composite 
constructions (glass epoxy group plate). Although the flat-surface configuration of a substrate 10 is not 
limited, as shown in drawing 1 , a rectangle is made in many cases. Any of a monolayer or a multilayer 
substrate are sufficient as a substrate 1 0. 
[0009] 

Since two or more semiconductor chips 20 are carried in a substrate 10, two or more loading fields 12 
are formed. The loading field 12 is formed in the field of either of the substrates 10, or both. In the 
example shown in drawing 1 R> 1, two or more loading fields 12 are arranged by multi-line two or more 
trains (the shape of a matrix) on the field of a substrate 10. 
[0010] 

A substrate 10 has the circuit pattern 14 (refer to drawing 3 (A)) which consists of two or more wiring. 
In detail, the circuit pattern 14 is formed in each loading field 12. Two or more breakthroughs 16 (refer 
to drawing 3 (A)) for connecting one field and the field of another side to a substrate 10 electrically may 
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be formed. A breakthrough 16 may be buried with an electrical conducting material, is plated by the 
internal surface, and may serve as a through hole. By carrying out like this, electric connection can be 
aimed at from both sides of a substrate 10. 
[0011] 

Although the configuration of a semiconductor chip 20 is not limited, as shown in drawing 1 , a 
rectangular parallelepiped (a cube is included) is made in many cases. The integrated circuit with which a 
semiconductor chip 20 consists of a transistor which is not illustrated, a memory device, etc. is formed. 
A semiconductor chip 20 has at least one electrode (in the cases of many plurality) (not shown) linked 
to an integrated circuit and an electric target. An electrode may be arranged along with two sides of an 
appearance, or four sides at the edge of the field of a semiconductor chip 20, and may be formed in the 
center section of the field. An electrode may be formed with the metal of an aluminum system or a 
copper system. Moreover, the center section of the electrode is avoided to a semiconductor chip 20, an 
edge is covered to it, and the passivation film (not shown) is formed in it. The passivation film can be 
formed with Si02 f SiN, polyimide resin, etc. 
[0012] 

As shown in drawing 1 , a semiconductor chip 20 is carried in each of two or more loading fields 12 of a 
substrate 10. Two or more semiconductor chips 20 are superficially arranged in a substrate 10. An 
electrode is turned upwards and bonding (face up bonding) of the semiconductor chip 20 is carried out. 
A semiconductor chip 20 may be pasted up on a substrate 10 with adhesives. At this time, adhesives 
may have insulation. 
[0013] 

As shown in drawing 2 , a semiconductor chip 20 and a circuit pattern 14 are connected electrically. It is 
[ connection / both / electric ] good in drawing by the wire 30. In that case, the ball bump method may 
be applied. That is, a wire 30 may be electrically connected to an electrode by what melting of the point 
of the wire 30 pulled out to the exterior of a tool (for example, capillary) is carried out to the shape of a 
ball, and is done to an electrode for the thermocompression bonding of the point (it is desirable when 
supersonic vibration is also used together). In that case, after carrying out bonding of the wire 30 to the 
electrode of a semiconductor chip 20, bonding of it may be carried out to the circuit pattern 14 of a 
substrate 10. 
[0014] 

As a modification, after carrying out bonding of the wire 30 to the circuit pattern 14 of a substrate 10, 
bonding of it may be carried out to the electrode of a semiconductor chip 10. Thus, the loop-formation 
height of a wire 30 can be made low by pulling out a wire 30 in a high location from a low location. When 
performing second bonding to the electrode of a semiconductor chip 10, it is desirable to prepare a 
bump on an electrode beforehand. By carrying out like this, the electric connection dependability of a 
wire 30 and an electrode can be raised, without damaging the electrode used as a substrate. 
[0015] 

As shown in drawing 3 (A) - drawing 3 (C), a spacer 50 is formed in each semiconductor chip 20. With 
the gestalt of this operation, two or more spacers 50 by applying print processes are formed collectively. 
The ingredient of a spacer 50 may be liquefied resin (for example, paste 49). A spacer 50 is formed in 
the top face (forming face of an electrode) of a semiconductor chip 20. For example, a spacer 50 may be 
formed inside the field of a semiconductor chip 20 (refer to drawing 5 ). For example, a spacer 50 may 
be formed in the field of a center section rather than two or more electrodes formed in the edge in the 
field of a semiconductor chip 20. According to this, surface area of a spacer 50 can be made small, 
therefore — for example, since both touch area becomes small even if it is the case where the 
ingredient (for example, ingredient of the activity to transfermold) and physical-properties value (for 
example, coefficient of thermal expansion) which are used for closure of a semiconductor device differ 
from each other, the internal stress of a semiconductor device can be decreased. Or a spacer 50 may 
be formed so that it may overflow into the outside of the field of a semiconductor chip 20. When forming 



-15- 



a spacer 50 after a wirebonding process, some wires 30 may be covered with a paste 49. In addition, a 

spacer 50 is formed more thickly (highly) than the height of a wire 30. 

[0016] 

As for a paste 49, it may be desirable that it is an insulating material, for example, you may be resin. 
Moreover, as for the CHIKISO ratio of a paste 49, it is desirable that it is larger than the CHIKISO ratio 
of a mould closure ingredient (for example, ingredient used for transfermold (for example, resin)). By 
carrying out like this, a printing omission can be lost and a spacer 50 can be certainly formed on a 
semiconductor chip 20. 
[0017] 

As shown in drawing 3 (A), it sets to the near field where the mold 40 was carried in the semiconductor 
chip 20 of a substrate 10. A mold 40 is the mask (or screen) by which patterning was carried out to the 
predetermined flat-surface configuration. A spacer 50 is formed in a semiconductor chip 20 by forming 
the paste 49 which is the ingredient of a spacer 50 in the space formed with the mold 40. 
[0018] 

A mold 40 has two or more holes 42 for forming a paste 49. In the example shown in drawing 3 (A), one 
hole 42 supports any one semiconductor chip 20. And the space for forming a paste 49 on a substrate 
10 is formed by setting a mold 40 to a substrate 10. As shown in drawing 3 (A), the flat-surface 
configuration of opening of a hole 42 may be included inside the field of a semiconductor chip 20. Since 
the field where a paste 49 is extruded is included inside the field of a semiconductor chip 20 by carrying 
out like this, it becomes easy to form a spacer 50 inside the field of a semiconductor chip 20. In addition, 
the flat-surface configuration of a hole 42 is not limited, for example, may make a rectangle or a round 
shape. 
[0019] 

As shown in drawing 3 (A), a mold 40 may have the dam section 44 which stops the flow (flow which 
spreads crosswise [ of a substrate ]) of a paste 49. In the example shown in drawing 3 (A), the dam 
section 44 is extended and formed in the height direction of a semiconductor chip 20 at the periphery of 
the hole 42 included inside the field of a semiconductor chip 20. When a mold 40 is set to a substrate 1 0, 
the dam section 44 contacts the field of a semiconductor chip 10. By forming the dam section 44, even 
if a paste 49 tends to flow, the spacer 50 of predetermined width of face can be formed easily (even if a 
CHIKISO ratio is large). Conversely, if it says, as long as it will choose the ingredient which cannot flow 
easily (a CHIKISO ratio is small) as a paste 49, the dam section 44 may omit, in addition, when you omit 
the dam section 44, pass a leveling process (refer to drawing 4 ) — each spacer 50 may be formed. 
What is necessary is just to form the dam section 44 according to the flat-surface configuration of a 
spacer 50. 
[0020] 

As shown in drawing 3 (A), the solid configuration by the side of the substrate 10 of a mold 40 is making 
the configuration ( drawing 3 (A) crevice) which avoids the heights on a substrate 10 (a semiconductor 
chip 20, a wire 22, circuit pattern 14, etc.). If the part by the side of the substrate 10 of a mold 40 is 
made into the configuration which also avoids a wire 22, it will become possible to perform the formation 
process of a spacer 50 after a wirebonding process. As a modification, the formation process of a 
spacer 50 may be performed before a wirebonding process. A mold 40 may be formed in a solid 
configuration predetermined by applying the etching method (a half or full etching). 
[0021] 

As shown in drawing 3 (A), a mold 40 is set to a substrate 10 and a hole 42 is arranged on a 
semiconductor chip 20. And a paste 49 is formed in a mold 40 and a paste 49 is carried out to the height 
of the field of a mold 40 in a hole 42 by the press member (for example, squeegee) 48 at homogeneity. 
[0022] 

In this way, as shown in drawing 3 (B), a paste 49 is formed in two or more holes 42 of a mold 40. In that 
case, all (part surrounded in the dam section 44 in drawing 3 (A)) of space may be made to fill up with a 
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paste 49, and a paste 49 becomes flat-tapped with the field (it is the field of an opposite hand in a 
substrate 10) 46 of a mold 40 at this time. That is, the height of the field of a paste 49 becomes the 
same as that of the height of the field of a mold 40. Therefore, the spacer 50 of predetermined height 
can be easily formed by determining the height of the field of a mold 40. 
[0023] 

As shown in drawing 3 (C), two or more spacers 50 can be formed on two or more semiconductor chips 

20 by separating a mold 40 from a substrate 10. 

[0024] 

According to this approach, two or more spacers 50 can be collectively formed by forming a paste 49 in 
two or more holes 42 formed in the mold 40. Moreover, since a paste 49 is directly formed in a required 
part, an ingredient cannot be made useless and cost can be held down. 
[0025] 

In addition, a paste 49 may be formed in a part of space (a part of space surrounded in the dam section 
44 in drawing 3 (A)). After forming a spacer with a paste 49 at this time, a spacer 50 may be formed by 
pressing and leveling them. According to this, with the field the height of each spacer 50 can be made 
regularity, and it turns [ field ] to the semiconductor chip 20 of a spacer 50, the field of an opposite 
hand can be formed so that it may become a semiconductor chip 20 and parallel. Therefore, the 
laminating of two or more semiconductor chips can be carried out so that semiconductor chips may be 
parallel, and the semiconductor device with electric high dependability with which the semiconductor 
chips by which the laminating was carried out, or a semiconductor chip and a wire cannot short-circuit 
easily can be manufactured. At this time, as shown in drawing 4 , simultaneously, two or more spacers 
may be pressed with the press fixture 100, may be put in block, and two or more spacers 50 may be 
formed. 
[0026] 

In this way, a spacer 50 can be formed in each of two or more semiconductor chips 20 on a substrate 
10 as shown in drawing 5 . A semiconductor device 1 contains a substrate 10, the semiconductor chip 
20 superficially arranged in on a substrate 10, and the spacer 50 formed on each semiconductor chip 20. 
The existence of the adhesion function of spacer 50 the very thing does not ask. 
[0027] 

In addition, as shown in drawing 6 , a spacer may be formed so that it may have two or more balls 57 
inside. The paste containing two or more balls 57 may be used, and the spacer 55 which has two or 
more balls may be formed in the interior by performing the process which forms the spacer 50 
mentioned above. According to this, it becomes easy to arrange the height of each spacer 55, and a 
reliable semiconductor device can be manufactured. Since it becomes easy to control the height of the 
press fixture 100 by the ball 57 when leveling with the press fixture 100 and forming a spacer especially, 
the process which levels two or more spacers simultaneously can be performed easily, and a reliable 
semiconductor device can be formed efficiently. Moreover, with the field it turns [ field ] to the 
semiconductor chip 20 of a spacer 55, since it becomes easy to form the field of an opposite hand so 
that it may become a semiconductor chip 20 and parallel, a reliable semiconductor device can be 
manufactured easily. In addition, a spacer 55 may be formed in height almost equal to the diameter of a 
ball 57. That is, the ball which makes the almost same diameter as the design height of a spacer 55 as a 
ball 57 may be used. Although especially the ingredient of a ball 57 is not limited, you may be resin, 
rubber, etc., for example. Moreover, a ball 57 may be formed with the ingredient which has insulation. A 
ball 57 may have elasticity. Since it can prevent that a semiconductor chip gets damaged with a ball 57 
when a ball 57 has elasticity, a reliable semiconductor device can be manufactured. 
[0028] 

Next, as shown in drawing 7 (A) and drawing 7 (B), two or more of other semiconductor chips 22 are 
accumulated on two or more semiconductor chips 20 put in order superficially, an above-mentioned 
process is repeated to each semiconductor chip 22, and a spacer 52 is formed. 
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[0029] 

As shown in drawing 7 (A), an electrode is turned upwards and bonding of the semiconductor chip 22 is 
carried out on a semiconductor chip 20. In detail, a semiconductor chip 22 is carried on a spacer 50. For 
example, a semiconductor chip 22 may be fixed on a spacer 50 with the adhesives (for example, 
adhesion sheet) 60 stuck on the rear face (field it turns [ field ] to a substrate 10) of a semiconductor 
chip 22. In addition, adhesives 60 may be insulating adhesives, and if adhesives 60 are formed in the 
whole rear face of a semiconductor chip 22 at this time, they can prevent a short circuit with a 
semiconductor chip 22 and a wire 30. Then, a semiconductor chip 22 and a circuit pattern 14 are 
electrically connected with a wire 32. 
[0030] 

And a mold 41 is set to a substrate 10 and a paste 49 is formed in a hole 42 by the press member 48. 
As shown in drawing 7 (A), when the dam section 44 is formed, the space surrounded in the dam section 
44 is made to fill up with a paste 49. In this way, a paste 49 is formed so that it may become flat-tapped 
with the field 46 of a mold 41 . 
[0031] 

Then, as shown in drawing 7 (B), two or more spacers 52 can be collectively formed on two or more 

semiconductor chips 22 by separating a mold 41 from a substrate 10. 

[0032] 

As shown in drawing 8 , the above process is repeated two or more times, and the aggregate of the 
semiconductor device of two or more stack structures is formed. Two or more semiconductor chips are 
accumulated on the substrate 10. In the example shown in drawing 8 , four semiconductor chips 20, 22, 
24, and 26 are accumulated in three dimensions, and spacers 50, 52, and 54 intervene among the 
semiconductor chips of the height direction. 
[0033] 

According to this, the formation process of a spacer is put in block on a substrate 10 for every [ two or 
more semiconductor chips 22 and 24 after the 2nd step, and ] 26, and is performed. Therefore, the time 
and effort which moves the semiconductor chip after forming a spacer on a substrate 10, and changes it 
is omitted, and a semiconductor device can be manufactured by the minimum routing counter. 
[0034] 

In the example shown in drawing 8 , although the magnitude of the appearance of each semiconductor 
chips 20, 22, 24, and 26 is the same, the gestalt of this operation is not limited to this, but may carry 
two or more semiconductor chips of magnitude which is different in a substrate 10. For example, the 
appearance of an upper semiconductor chip may be made larger than the appearance of a lower 
semiconductor chip. 
[0035] 

As shown in drawing 9 , two or more semiconductor chips 20, 22, 24, and 26 accumulated on the 
substrate 10 are closed. A sealing agent may be resin. As shown in drawing 9 , package closure of two 
or more semiconductor chips 20, 22, 24, and 26 superficially put in order by the substrate 1 0 may be 
carried out. What is necessary is just to use metal mold for closure. For example, transfermold may be 
applied and the closure section 62 may be formed on a substrate 10. In that case, a sealing agent is 
called mould resin. According to this, since the closure section 70 can be simultaneously formed on two 
or more substrates 10 for example, it excels in productivity. 
[0036] 

Or the closure section 70 may be formed by applying the potting method. In that case, as for a sealing 

agent, it is common that it is liquefied resin (for example, potting resin). 

[0037] 

The aggregate 3 of a semiconductor device contains a substrate 10, two or more semiconductor chips 
20, 22, 24, and 26, and two or more spacers 50, 52, and 54. Two or more semiconductor chips 20, 22, 24, 
and 26 are superficially arranged in on a substrate 10, and are accumulated in three dimensions. And 
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spacers 50, 52, and 54 are formed among the semiconductor chips accumulated in three dimensions. 
Two or more semiconductor chips 20, 22, 24, and 26 are covered with the closure section 62 prepared 
on the substrate 10. 
[0038] 

As shown in drawing 9 , the cutting fixture (for example, blade) 70 cuts the closure section 62 and a 
substrate 10. By this, the aggregate 3 is used as the semiconductor device 5 (refer to drawing 1 0 ) of 
two or more stack molds at the piece of an individual. Positioning of cutting will become easy if the 
cutting line (line shown in the two-dot chain line of drawing 9 ) is beforehand formed in the closure 
section 62. 
[0039] 

In this way, as shown in drawing 10 , the semiconductor device 5 constituted as a stack mold can be 
formed. A semiconductor device 5 contains a substrate 1 1, two or more semiconductor chips 20, 22, 24, 
and 26 accumulated in three dimensions, and the closure section 64. 
[0040] 

As shown in drawing 10 , two or more external terminals 66 may be formed in a substrate 10 (or 
substrate 11). The external terminal 66 may be performed to any before and behind an above-mentioned 
cutting process. If it is before a cutting process, since it bundles up to two or more semiconductor 
devices and the external terminal 66 can be formed, it excels in productivity. The external terminal 66 
may be a pewter ball. The external terminal 66 is electrically connected to the circuit pattern 14. The 
external terminal 66 may be formed in the location of a through hole 16. 
[0041] 

According to the manufacture approach of the semiconductor device concerning the gestalt of this 
operation, since two or more spacers 50, 52, and 54 are collectively formed on a substrate 10, 
productivity is very high. That is, the time and effort which attaches spacers 50, 52, and 54 in 
semiconductor chips 20, 22, and 24 separately can be omitted, and a spacer can be formed promptly and 
easily. 
[0042] 

The semiconductor device concerning the gestalt of this operation is equipped with the effectiveness 
above-mentioned [ the effectiveness of the semiconductor device concerning the gestalt of this 
operation ], including the configuration drawn from one which was chosen from the above-mentioned 
manufacture approach of specific matters. As shown in drawing 5 , drawing 9 , and drawing 10 , the 
semiconductor device concerning the gestalt of this operation is manufactured in process of the above- 
mentioned manufacture approach. 
[0043] 

(Gestalt of the 2nd operation) 

Drawing 1 1 (A) - drawing 1 1 (C) are drawings showing the manufacture approach of the semiconductor 
device concerning the gestalt of operation of the 2nd of this invention. With the gestalt of this operation, 
two or more spacers 50 by applying a lithography technique (for example, photolithography technique) 
are formed collectively. As shown in drawing 1 1 (A), this process may be performed before a wirebonding 
process and may be performed after a wirebonding process as a modification. In addition, with the 
gestalt of this operation, the content explained with the gestalt of above-mentioned operation is omitted. 
[0044] 

As shown in drawing 1 1 (A), the ingredient (resist) 72 which has photosensitivity is formed on two or 
more semiconductor chips 20. An ingredient 72 may be formed so that two or more semiconductor chips 
20 may be covered, and it may be prepared the whole surface on a substrate 10. Or an ingredient 72 
may be divided and formed every semiconductor chip 20. As for an ingredient 72, it is desirable to form 
by fixed thickness on each semiconductor chip 20. For example, an ingredient 72 may be formed with 
the application of a spin coat method. According to this, since an ingredient 72 can be made into fixed 
thickness, the height of a spacer 50 is easily controllable. Or an ingredient 72 may be formed with the 
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application of a dipping method and a spray coating method. In addition, the ingredient 72 may contain 
two or more balls (not shown). A ball may apply the content of the ball 57 explained previously. 
[0045] 

As shown in drawing 1 1 (A), patterning of the ingredient 72 is carried out. In detail, a mask 74 is 
arranged on an ingredient 72 and light energy 76 is irradiated. That is, an ingredient 72 is exposed 
through a mask 74. The configuration of a mask 74 is decided by the patterning configuration, and turns 
into a reversal configuration by whether an ingredient 72 is a positive type or it is a negative mold. At 
the example shown in drawing 1 1 (A), an ingredient 72 is a wrap by the mask 74 about the part which 
has the property of a positive type and it leaves as a spacer 50. As a modification, what has the 
property of a negative mold may be applied as an ingredient 72, and opening of a mask 74 is arranged 
into the part which it leaves as a spacer 50 in that case. Then, an ingredient 72 is developed and a 
spacer 50 is formed in a position. In addition, an unnecessary part may be removed among ingredients 72 
by irradiating a laser beam. 
[0046] 

In this way, as shown in drawing 1 1 (B), a spacer 50 is formed on a semiconductor chip 20. Although the 
location in which a spacer 50 is formed is not limited, when performing a wirebonding process behind, a 
spacer 50 is avoided and a part for the electric connection of a wire is prepared. Then, as shown in 
drawing 1 1 (C), the electrode of a semiconductor chip 20 and the circuit pattern 14 of a substrate 10 
are electrically connected with a wire 30. 
[0047] 

Apart from ****, the formation process of a spacer 50 may be performed after a wirebonding process. In 
that case, before an exposure process, an ingredient 72 may be formed so that a wire 30 may be 
covered. You may remove in developing a wire among ingredients 72, in removing a wrap part, and may 
remove by irradiating a laser beam. It may leave a wrap part for a wire 30 as some spacers 50 among 
ingredients 72. 
[0048] 

The above process may be repeated two or more times, and the aggregate of the semiconductor device 
of two or more stack structures may be formed. Or you may combine with the gestalt of above- 
mentioned operation. 
[0049] 

(Gestalt of the 3rd operation) 

Drawing 12 (A) - drawing 12 (C) are drawings showing the manufacture approach of the semiconductor 
device concerning the gestalt of operation of the 3rd of this invention. With the gestalt of this operation, 
two or more spacers 50 by making an ingredient (sheet) imprint are formed collectively. As shown in 
drawing 12 (A), this process may be performed before a wirebonding process and may be performed 
after a wirebonding process as a modification. In addition, with the gestalt of this operation, the content 
explained with the gestalt of above-mentioned operation is omitted. 
[0050] 

As shown in drawing 1 2 (A), a tape 80 and a sheet 82 are prepared. The sheet 82 is stuck on the tape 
80. A tape 80 is the member for conveyance of a sheet 82. A tape 80 has adhesive strength. As for a 
tape 80, it is desirable that it is what demonstrates adhesive strength at the time of conveyance of a 
sheet 82, and loses adhesive strength at the time of the imprint of a sheet 82. The adhesive strength 
may become small because a tape 80 adds energy. For example, a tape 80 may have the ultraviolet-rays 
hardenability to which adhesive strength becomes small by the exposure of ultraviolet rays. 
[0051] 

A sheet 82 is the ingredient of a spacer 50 and is forming the solid-state. As shown in drawing 1 2 (A), a 
sheet 82 may be formed in one whole field of a tape 80. As a modification, you may prepare in a part of 
one field of a tape 80. Two or more sheets 82 of the same configuration as the configuration of a spacer 
50 may be formed in a tape 80. In that case, two or more spacers 50 can be formed only by making two 
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or more sheets 82 imprint by forming one sheet 82 in the location corresponding to any one 

semiconductor chip 20. 

[0052] 

The formation approach of a sheet 82 is not limited. For example, after forming a sheet 82 at another 
process, you may stick on a tape 80, and as long as it is possible, a sheet 82 may be formed on a tape 
80 (refer to an above-mentioned process). A sheet 82 may be formed by applying transfermold. 
[0053] 

In addition, the sheet 82 may contain two or more balls (not shown). A ball may apply the content of the 

ball 57 explained previously. 

[0054] 

Two or more parts (part used as a spacer 50) 84 of a sheet 82 are made to imprint on a semiconductor 

chip 20, as shown in drawing 1 2 (A). 

[0055] 

It is desirable to make adhesive strength of a tape 80 and two or more parts 84 of a sheet 82 smaller 
than the adhesive strength of a tape 80 and other parts of a sheet in front of an imprint process, for 
example, the tape 80 — being partial (two or more parts 84) — adhesive strength may be made small by 
irradiating energy. It can be made easy to exfoliate only the part 84 of a sheet 82 from a tape 80 by 
carrying out like this. 
[0056] 

Before an imprint process, as shown in drawing 1 2 (A), you may cut so that it may pass along the profile 
of two or more parts 84 of a sheet 82. That is, a sheet 82 is divided into two or more parts 84 on a tape 
80. In that case, two or more parts 84 of a sheet 82 can be dealt with in one by not cutting a tape 80. 
[0057] 

At an imprint process, the part 84 of a sheet 82 may be extruded towards a semiconductor chip 20 
through a tape 80. Or the part 84 of a sheet 82 may be pasted up on a semiconductor chip 20 by 
forming adhesives in the location in which a spacer 50 is formed. 
[0058] 

As a modification, the whole sheet 82 may be imprinted to a substrate 10 side. In that case, the 
unnecessary part (part except two or more parts 82) of a sheet 82 is removed behind. 
[0059] 

In this way, as shown in drawing 12 (B), two or more spacers 50 can be collectively formed on two or 
more semiconductor chips 20 by separating a tape 80 from a substrate 10. Then, as shown in drawing 1 2 
(C), the electrode of a semiconductor chip 20 and the circuit pattern 14 of a substrate 10 are 
electrically connected with a wire 30. 
[0060] 

The above process may be repeated two or more times, and the aggregate of the semiconductor device 
of two or more stack structures may be formed. Or you may combine with the gestalt of above- 
mentioned operation. 
[0061] 

(Gestalt of the 4th operation) 

Drawing 13 is drawing showing the manufacture approach of the semiconductor device concerning the 
gestalt of operation of the 4th of this invention. With the gestalt of this operation, two or more spacers 
50 are collectively formed in the semi-conductor wafer 90. With the gestalt of this operation, any gestalt 
of above-mentioned print processes, the approach by the photolithography technique, or the approach 
by imprint can be applied, and the content explained with the gestalt of above-mentioned operation is 
omitted. 
[0062] 

As shown in drawing 13 , the semi-conductor wafer 90 is prepared. The integrated circuit which 
becomes the semi-conductor wafer 90 from the transistor which is not illustrated, a memory device, etc. 
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is formed. The semi-conductor wafer 90 has two or more semiconductor devices 92, and becomes two 
or more semiconductor chips by being cut with the profile of each semiconductor device 92. The semi- 
conductor wafer 90 has two or more electrodes (not shown), avoids the center section of the electrode 
and has the wrap passivation film (not shown) for an edge. With the gestalt of this operation, batch 
processing of the formation process of a spacer 50 is carried out in the state of a wafer. 
[0063] 

A spacer 50 is formed with the application of the approach explained with the gestalt of above- 
mentioned operation. The semi-conductor wafer with a spacer concerning the gestalt of this operation 
contains the semi-conductor wafer 90 which has two or more semiconductor devices, and the spacer 50 
formed on each semiconductor device 92. A spacer 50 may be formed inside the field of a 
semiconductor device 92. 
[0064] 

The semi-conductor wafer 90 is used as two or more semiconductor chips after a spacer formation 
process at the piece of an individual. The tape 94 for conveyance is stuck on the rear face of the semi- 
conductor wafer 90, and the cutting fixture (for example, blade) 96 cuts the semi-conductor wafer 90. 
[0065] 

In this way, two or more semiconductor chips with a spacer can be formed. The semiconductor device 
of stack structure may be formed by accumulating two or more semiconductor chips with a spacer. 
Since the semiconductor device of stack structure is formed by dealing with a semiconductor chip with 
a spacer according to this, the time and effort which deals with a spacer or a semiconductor chip 
independently at a laminating process is omissible. 
[0066] 

The circuit board which applied the gestalt of above-mentioned operation is shown in drawing 14 . The 
semiconductor device 5 is mounted in the circuit board 1000. It is common to the circuit board 1000 to 
use organic system substrates, such as for example, a glass epoxy group plate. It is formed in the circuit 
board 1000 so that the circuit pattern 1 100 which consists of copper etc. may serve as a desired circuit, 
and the circuit pattern 1 100 and the external terminal 66 of a semiconductor device are joined. 
[0067] 

As electronic equipment which has a semiconductor device concerning the gestalt of operation of this 
invention, the note type personal computer 2000 is shown in drawing 15 , and the cellular phone 3000 is 
shown in drawing 16 . 
[0068] 

In addition, this invention is not limited to the gestalt of operation mentioned above, and various 
deformation is possible for it. For example, this invention includes the same configuration (for example, 
configuration with same function, approach and configuration with the same result or object, and 
effectiveness) substantially with the configuration explained with the gestalt of operation. Moreover, this 
invention includes the configuration which replaced the part which is not essential as for a configuration 
of that the gestalt of operation explained. Moreover, this invention includes the configuration which can 
attain the configuration or the same object which does so the same operation effectiveness as the 
configuration explained with the gestalt of operation. Moreover, this invention includes the configuration 
which added the well-known technique to the configuration explained with the gestalt of operation. 
[Brief Description of the Drawings] 

[Drawing 1] Drawing 1 is drawing showing the manufacture approach of the semiconductor device 
concerning the gestalt of operation of the 1st of this invention. 

[Drawing 2] Drawing 2 is drawing showing the manufacture approach of the semiconductor device 
concerning the gestalt of operation of the 1st of this invention. 

[Drawing 3] Drawing 3 (A) - drawing 3 (C) are drawings showing the manufacture approach of the 

semiconductor device concerning the gestalt of operation of the 1st of this invention. 

[Drawing 4] Drawing 4 is drawing showing the semiconductor device concerning the gestalt of operation 
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of the 1st of this invention, and its manufacture approach. 

[Drawing 5] Drawing 5 is drawing showing the semiconductor device concerning the gestalt of operation 
of the 1st of this invention, and its manufacture approach. 

[Drawing 6] Drawing 6 is drawing showing the semiconductor device concerning the gestalt of operation 
of the 1st of this invention, and its manufacture approach. 

[Drawing 7] Drawing 7 (A) and drawing 7 (B) are drawings showing the manufacture approach of the 
semiconductor device concerning the gestalt of operation of the 1st of this invention. 
[Drawing 8] Drawing 8 is drawing showing the semiconductor device concerning the gestalt of operation 
of the 1st of this invention, and its manufacture approach. 

[Drawing 9] Drawing 9 is drawing showing the semiconductor device concerning the gestalt of operation 
of the 1st of this invention, and its manufacture approach. 

[Drawing 10] Drawing 10 is drawing showing the semiconductor device concerning the gestalt of 
operation of the 1st of this invention. 

[Drawing 1 1] Drawing 1 1 (A) - drawing 1 1 (C) are drawings showing the manufacture approach of the 

semiconductor device concerning the gestalt of operation of the 2nd of this invention. 

[Drawing 12] Drawing 12 (A) - drawing 12 (C) are drawings showing the manufacture approach of the 

semiconductor device concerning the gestalt of operation of the 3rd of this invention. 

[Drawing 13] Drawing 1 3 is drawing showing the semi-conductor wafer with a spacer concerning the 

gestalt of operation of the 4th of this invention, and its manufacture approach. 

[Drawing 14] Drawing 14 is drawing showing the circuit board concerning the gestalt of operation of this 
invention. 

[Drawing 15] Drawing 15 is drawing showing the electronic equipment concerning the gestalt of 
operation of this invention. 

[Drawing 16] Drawing 1 6 is drawing showing the electronic equipment concerning the gestalt of 
operation of this invention. 
[Description of Notations] 

10 Substrate and 11 Substrate and 14 Circuit Pattern and 20 Semiconductor Chip, 22 A semiconductor 
chip and 24 A semiconductor chip and 26 Semiconductor chip, 30 A wire and 32 A wire and 34 A wire 
and 36 Wire, 40 A mold and 42 A hole and 44 The dam section and 46 A field and 49 Paste, 50 A spacer 
and 52 A spacer and 54 A spacer and 62 The closure section and 64 The closure section and 72 An 
ingredient and 80 A tape and 82 A sheet and 84 A part and 90 A semi-conductor wafer and 92 
Semiconductor device 
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[Brief Description of the Drawings] 

[Drawing 1] Drawing 1 is drawing showing the manufacture approach of the semiconductor device 
concerning the gestalt of operation of the 1 st of this invention. 

[Drawing 2] Drawing 2 is drawing showing the manufacture approach of the semiconductor device 
concerning the gestalt of operation of the 1st of this invention. 

[Drawing 3] Drawing 3 (A) - drawing 3 (C) are drawings showing the manufacture approach of the 
semiconductor device concerning the gestalt of operation of the 1st of this invention. 
[Drawing 4] Drawing 4 is drawing showing the semiconductor device concerning the gestalt of operation 
of the 1st of this invention, and its manufacture approach. 

[Drawing 5] Drawing 5 is drawing showing the semiconductor device concerning the gestalt of operation 
of the 1st of this invention, and its manufacture approach. 

[Drawing 6] Drawing 6 is drawing showing the semiconductor device concerning the gestalt of operation 
of the 1st of this invention, and its manufacture approach. 

[Drawing 7] Drawing 7 (A) and drawing 7 (B) are drawings showing the manufacture approach of the 
semiconductor device concerning the gestalt of operation of the 1st of this invention. 
[Drawing 8] Drawing 8 is drawing showing the semiconductor device concerning the gestalt of operation 
of the 1st of this invention, and its manufacture approach. 

[Drawing 9] Drawing 9 is drawing showing the semiconductor device concerning the gestalt of operation 
of the 1st of this invention, and its manufacture approach. 

[Drawing 10] Drawing 1 0 is drawing showing the semiconductor device concerning the gestalt of 
operation of the 1st of this invention. 

[Drawing 1 1] Drawing 1 1 (A) - drawing 1 1 (C) are drawings showing the manufacture approach of the 

semiconductor device concerning the gestalt of operation of the 2nd of this invention. 

[Drawing 12] Drawing 12 (A) - drawing 12 (C) are drawings showing the manufacture approach of the 

semiconductor device concerning the gestalt of operation of the 3rd of this invention. 

[Drawing 13] Drawing 1 3 is drawing showing the semi-conductor wafer with a spacer concerning the 

gestalt of operation of the 4th of this invention, and its manufacture approach. 

[Drawing 14] Drawing 14 is drawing showing the circuit board concerning the gestalt of operation of this 
invention. 

[Drawing 1 5] Drawing 15 is drawing showing the electronic equipment concerning the gestalt of 
operation of this invention. 

[Drawing 1 6] Drawing 16 is drawing showing the electronic equipment concerning the gestalt of 
operation of this invention. 
[Description of Notations] 

10 Substrate and 1 1 Substrate and 14 Circuit Pattern and 20 Semiconductor Chip, 22 A semiconductor 
chip and 24 A semiconductor chip and 26 Semiconductor chip, 30 A wire and 32 A wire and 34 A wire 
and 36 Wire, 40 A mold and 42 A hole and 44 The dam section and 46 A field and 49 Paste, 50 A spacer 
and 52 A spacer and 54 A spacer and 62 The closure section and 64 The closure section and 72 An 
ingredient and 80 A tape and 82 A sheet and 84 A part and 90 A semi-conductor wafer and 92 
Semiconductor device 
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(8) r^^^-^ttt^arte^^s^joVNT, 

M BE ^ - * Y £ , *irl2a<Bffii:Bj-fc:*5«fc3fcH:ttTfcJ;V'» <> r ;}x (- <fc *x , ^ - ^ h 

# t? # £ „ 50 



(9) 
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(9) Z-CDst.^ — •y-tt$¥i£i£'}*^!iZio\,^x, 
til 12 ^ - * b I* . Sitfcot t> i v\ 
do) r©^'<-'^^#t***^'^^t*5v^T > 

itij IB - * Mi , IgffcroftJSBtf — A-Sr-g-^rL-Cfc.fcv^. t« ft SB Id # — A % ^ 

(l 2) i©^^--y-f*#^*flE»^^fcl8V^-C, 
lift IS * i ^ _L K , «3tttSr*-t"5«(rlE^^-*©*l-*5|.S:ia:»t, 

(13) rc^'J-tMl^^^^^lcfc^t, 

t 5 I t i s T- # 5 „ ffi l£ <D & £ <D * ^ — ^ * W & Z> b X* % Z> a 

(15) r©*^-1*-fl-# i i £ 2S# , >^^K*3^"t:, 

fflfaWfl-tts «oiE*-A't4tLTtJ:v\ -nc±5-i, ftasfctf-A-fc^^Ti- 

(16) r^^^-^ttt^^tt^^^tci^T, 

iS^^-tflttStfeS-V- h &r ^ - ^ I£ 9 f\f" it „ 

&£>mrfB;*^ — t*f^Lttiv\ r ft tw ± ft fi\ ^ — \z & Q ft ft tb in it h % m 

(17) rro^^-^tt^^gite^^t-^^T, 

*i.9 t»*S< Ltt i^. Elliot, V— hSrSB^ttlc ^±HHB^$* 

(18) r ox-^-twi^^ft^x^ i;fcv^T> 

(19) r<D^^< — D-##^3Jf*:i>^^{ciav>-c, 

mUT- -7 <D o *> h3 IE — b©lltrie**(0tt#!&s&»£ftS*«fc> ##|.»tlJtLr fc 
±v*. riiiaot, V- h £ «S 3Mc SB # ft to rt* d a* t? t 5 „ (2 0) r co * - 

I; i o t . -> - h «r fS ¥ K # to f»J T - i: * s T» # 5 . 

(2 1) rw^--s--f-'M-t^»f*:'>3i^<oSJ3t*-fe{c*3V^T. 
ffJlEv^— Mi, a^oWIE^-Mr^f LTt J:v\ r C J: 5 i > ft SB |c # — A-Sr^^T 

(2 2) C©^-t— lH*#^J»{*:^3:>'M©«l3fi*atm*JV>r, 

fr^-y^tD, *ft^ft©flre*l i *{*^s>? , K*^ — IfSrKttS r. t Sr ^ * » 
«*fc<Diate*-<-^£^]F£i-3X§£T, tUfES«JiT'-ebTtT5o # » W <fc ft tf , « 



(10) 
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(2 4) r(0^^|*:^e<7?»iS*felc:*3V^T, 
ftl IB * ^ - if £ , ffllB^*#^->'^©ffi©ftffltC^E£;L-CfcJ;V^ 

£ ix HJ: *l H\ ^^-t©giiBSr'hJ< t5Cias-e#5 0 * © ft , 0d x. rf , ^ W # 

(2 5) r<D^3J^^fi»iiS3t*&^*3V^T, 
litr IB * ^ - If- Sr , rtffln£«*©# — A'&:fri-5.fc$te:?Bj&UTfc.fcv^ rtil; $ 
* U: tt «■ a 0 ©*'*©^-«-f-Sr*J«-*-S r * "C * 5 ft , «*{::¥*flEi£II*r«ift-*- 

(2 6) £©¥*(*»«<©*:»#» u:*5vn-c, 

tfT IE * -< - i>- & , tlT C # — /WO it & i: « IS m L V> S5 £ 7g fifc LtUl\ 

(2 7) £©¥SH*ile«©«at#8clc:J3V*-C, 
WE#-/Hiiltt*tLTt J:v>. r^xfci^tf, ^ — /H:iotf y^o^Iis 

(2 8) £©i|i*ft:3Jt«©»3fi#«fel::*5^T\ 

(2 9) r © ¥ 5* # « « © « 36 # «fc *>* T ; 
ffi ISM 14, litJlE^ — * b ©«ft £ Jt ft 5 ^ A g|5 £r L , 

iti IE ^ - * b & , mjfE?tF*3©tfifsyAgp-t?ia^tt7tsr^icfj(trt<tv^o :*it±o-c, 
(30) r©^«^ige©s.5t*sfc*3VN-c, 

tfrlE^- * b Sr . liffiloffit i 5 icKltt t ±v\ r *x £ ft. tf, *b 

^I©jiJ:g-l;i4£5i:Sit5r if, ffi 7£ <D M £ <D x ^< — % faM.fctel8.1r Z> I: 

(3 1) r©^*»SIB©Mit*-gfeic*3V>T, 
Atf 15 -! - * K tt . ilT-fcoTfc iv\ 

(3 2) £©¥*#811©J8iit:£ifefc*5V N t\ 

1ft ffi ^ - * b © ^ =*r y fcfc fi , * — /u KitJhttWro^-^yJtJ; 9 * # < tt 

(3 3) r©^3S#:^e©Sliit*fefC*5V^-C, 
iitr IE - * b , SSofflE#-/Hr$'tLt<> rft. K J: ft t2\ (*3 to fc # — /w Sr 

(3 4) r©^*flcSt«©«3t*feK*sv^r N 

'> ft < tt«#:©SufE^*^^->-7 B ±ti, <SJfett?r^--r?)ifIfB^-<-f-©W^SrlS:tt. 

ttf ie tt ft & m * x r/ a * -r % z t -e . it *fc © su is * - 1?- & 712 j& l-c t> ±.^= 
(35) r©*a»#ss«©«Jt**fc*iv^r, 
(3 6) :L©¥j*#:gf«©9iiift#ifcfc:*sv<»-c. 

SUE tt***. 7tfya-l.SKJ:o-CRttTtJ:v\ :Jxl:iot, It «■ £ - * © J¥ IC 
(3 7) r©^^ft:iie©»!it*'fefCi3V»T, 



(11) 
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(3 8) C<7>^ag#:^B<75Mi£#ffil-*5^-r, 
tfilS^-^-f-Wttiisf-Cfc^^- h £r -r — -7" fc Bfi ?) # »t , 

& © Mr IE * — t^I*Ltt±V\ I IC i ix li . x — ^ tt^nTLv-— b£*E 

(3 9) r©¥¥l#y£eroMi£:*-ftl;i:fc^T, 

3 w £ t? # 5 o 

(4 0) c<D^*^$?sroMJt^ffi{^*3v^r, 

(4i) z.<D¥mftmm<r>siimxmi'&i<^x, 

HA IB t 1 - 7" ± T? , »E'/- h?rmJfB^i5:cog|5^cDtt?155rii2)i; 5 L t t i ^„ ;h 

t i o t , -> - hSrtt*lc»^«jti«iasi-ri:*ST?#5. 

(4 3) i©i|t*flc«Ht©«Jt*fe^*sv^r, 
ft! SB f - h He , *»©WIE#-^Sr**U-CfcJ:v^ D mtifttf > 1*1 gBic - A- & 

(4 4) rra^^f£3£fi<OS!it:fr2fc{w:j3^T, 

(4 5) r.©^»*»«<OK5i*«ic^*SVNT, 

£ £ b in * A/ -C t J: . 

(4 6) i©i£*<*Sgt!©*l3S*8sK:*sv^, 
StrfEF-f^tf^-r-f y^Igit, ii1jiE*^-1)-£^j&i-5X@=lrfToT'b<£^ = 

(4 7)^©i|£i)tflsSlEll<0«je*&^*SVNr, 
buIBF-Y^^^tw J" ^ X ® « , KE^'i-tfrfrttSieSrff'sTt J:v^ 

(4 8) z<D¥m#mm<vm&Jjmi-&\<^r, 

, S«jrl::f>L«*.5*IBIi9**l&i3F;h,, */hK©Ig#-C**flE»it«:*ljS-*-5ri:!is-e 

(49) ::ro¥i»(**««>S3ft#8sfc*5^T, 

(5 0) i©i|i*flcSg«©»3fi*fetw*SV^-C, 

(5 1) ro#i»«:S6«<0»J6*ifet-*iV^-C, 
SIT IE SS * « HU flfrlE*3S#:f L y7 p coS&|ES«SrrS]< BO^IC»* $ ti-t ^ t ± v\ 



(12) 
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(52) ^(D*m#mm<Dmmj}fe\z*>\,^T. 
(5 3)r©i|i9^flc36^■©llt3t*^fefc^8v^•c» 

«f|B»Jhxe«fc, tuiEitit^&tfl!{Jf£S*£*iOH-FrL, St© ^ ^ ? ^ fiO^I*!! t 
(5 4) * 38 91 ic ffi 5 ¥ 8£ fls * =1 (4 , Mi&<D = * k x 

Sr^ tf o 

(5 5) r<Ci#^^!>3i^^*3V^T. 
Btr IS * ^ - 14 » S&E^^tt^^OffiWrtWKJBJSfcSilx-CfcJ:^. 

(5 6) r ©^Wff^x^ tJSV^t^ 
t& IE * — -9- 14 . rtfPCltC^-^^Utt 

(5 7) r ? a: fcja Vn T , 

t(rlBX'< — 1f0>i«£«4, ilj IE - <D iff M i: S5 L < T -b £ „ 

(5 8) ro^**^!^ i^^V^t, 

(5 9) ^HWfc 14, iBi»^^-^Sr*i-*a«i:, 

m ie gffi _l w- m w m h *x it m. » <r> ¥■ * # y ^ t , 

(6 0) *5gKtr#5^^fl£SBf4, EIR^^-vSr^r-rsSSi:, 

(6 1) :ro^*»ff l:*3V^t, 
ifi IE * ^ — -tH4 , iiu IE ^ 9f ft ^ y ^ <o B o ft « ff2 £ *l T % iv\ 

(6 2) r o^f ftgli^v^r, 
#tfHB*J*f*?-y7'©iltrieS«*fii< ffi »c tt , ^tl^^^^nt^tt J;v\ 

(6 3) r ©^f ^il^^v^t, 

fir IE *6 * Ji » , #Bfjfe^*^^->7°cDiulES«^r*]< i©^lic^^$nt^t t 

(6 4) rO^igfrSSIIfclSSV^, 
fltr IE * ^< - 1M4 » rt«B^**<©3K-yPSr*LTfcJ:VN 0 

(6 5) ^K)if^{*:^S(C*3V^-C, 
iu IE * — <£> £ ti , tfrlE* — /K£> i£ & i ii t£ L < ttiv\ 

(6 6) rcO^*fr$ISlC*3V>-C, 
ffflE#-/i-«#tSlSr*rL.Tt«tv^„ 
(6 7) iOfllSICtiV^, 

iulE«ffitWIES«wmilEBB^^<^-vt^!7^^#>'^-i'>-^$iT,TtJ;v^e 

(6 8) ksj^t, 

id ie * « ± ^ , ffl&©ntr!E¥i*#^ y y&mit-r zmik&tfm&ztix t> iv^. 

(6 9) r©¥^»I!IC*JV^T, 

(70) **89iicffisie]BS«f4, ±is¥*flsSE«a J iis$*fcv^ 0 

(7 l) *3SKJ!iffi5*^«#H:, ±.W.*mW-mW.*^i1r 5 „ 
[ 0 0 0 6 ] 

SIT, *3BK©*lfioJK«Blcov^-CBIffi*#fiHL,TlJlWi-5. fcfc'L, * 38 M »4 , KT© 
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m m <r> m m \z £ ti z> twtit^iv, 

[ 0 0 0 7 ] 

c m i » * m (o m m ) 

m i ~ia i o is, ^ mm com 1 <r> mm<Dmm\z& z> ^m-itmm.<Dmm.-)3 m * stit $> 5 

[ 0 0 0 8 ] 

S4510I4, *T M £ Klffi) X f4 «S 4$ ^ ( -fe 5 5 y ^ « « » # 7 * X © ) 

htt±v\ 1 0 o¥I^ftl4PI^^H' , iV^s i El l {d jj* 1" J; ? T& £r ~t Z. t & 10 

SSi oil, #ixu#iIS©v^f n-et 

[ 0 0 0 9 ] 

mm 1 OKIi, SSo^Sftf -^2 0Sr**i-Sfe»»i % « 3£ <£> *g « SI « 1 2 # Rtt 
Jitv^S. ttttgltt l 2 , l 0®v^f K^- *XliH*OSi:f fi!i$hT^5 0 12 

ll:*t«fl4> lSmcO»««lisei2« x SSI 0OS±T'l»ffIt^J ( t b !> * * # 
) CE?i)StlT^5, 

[0010] 

IfilOli, SSoES^fiSES^^-y l 4 (EI3 (A) # fig ) «r # - j- * . PL< 
14, IB U '< 9 — is 1 4 (4, «• SB 1 2(i^fi£$^TVv^ 0 X « 1 0 (c (4 , — ^Offiir 
teJfrro.ffi icfttti" 3 fc jr«7L l 6 (13 (A) #J8) is««^nt 20 

-*-;^iotv^tt)iv\ :3t5rit, £&loroNS£>&tt«Lft&&fttfrBI<& 

[0011] 

ift#flc^-y7'2 0©»ttl4ia^$tniev^*s, @ 1 i 5 ttt** ( Sc * * Sr tr ) £ 

^ftr t*5^ V x o ^iftf y7*2 ou^ m ^ u b 7 > * * *? * v m * tt }£ i>> e> ft 
t i o (#<(D®-&isisc) com® cia^ uftv^) ^^ri-5„ *m#i- v 2 0 

7 7*2 0 Cli, fl^Wf^gESr^lTTiffigBSrSo-C. ^ y is << — is 3 Is Wk ( El * L ft ) 

*»*SiiTv^, ^yyt-^ayltt, m 7L t£ , s i o 2 , s i n , sK y ■< =• Y ffi m 

[0012] 

m 1 IC 55 -T 4 0 \Z. , X«l 0O*ftO«tt««l 20tn?HK, OS:* 

tti. if©#tfi:f 7/2 0 ^Sfil 0(C?SWl;t-<5 o 5/7-2 OS:, « 

^^±IC|P]tt-C^>-7 :f ^>-^ (7=1 — *T y 7 i£l/ 7 s ■< 1/ ?) f5. ¥3|ft:^s/:7 0 2 0£ 

[0013] 

0 2i:$ti 51:, *f 7/2 o iEi/^-y l 4 t ^iaWl:iit-5. v 4 40 

4 V o i" ft *> , 3> — A- ( #J x. 14" t° 7 y ) <7)^ti5tc§|#aiUfc!7-i , -^30W5 i cffieC 

^) :if, !7-f-ir3 0*«ffifc«*;«i;:*i*LT<t>.fcv^. tos^, !7-ft3 o^, ¥■ 
m it f- v -f 2 o (o mm I- # > 7* -y >- if L fc & . S « l o©Ei^^-y l 4 CiJfyr'^ > 

[0014] 

£ ^ 09 t L T , 7^t3 0^, S«10©RiS|^^ — y 1 4 CsK^f-f V^Lfci, ¥m 
it5V^ficgtc§|#tiii-ri:-e, 7^t3"0W^-7*ii5SS:fi<t5rtas-C?#5 c ^Jg^s^ 50 
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y ■? l ooSSi:t*y K#^f >f 5i^l:ii, #> mm ±.\z > 7 * Wt. ft X 

[0015] 

H 3 (A) ~ S 3 (C) tH 5% i" J; 5 , *iX-?iX©i|i*f*:^-yr2 0IC^^ — -9-5 0SrR 
It5„ **J60JBtt-Ctt, SlBiJfe$rSffl-rsr.tT'^^CW^-<--9-5 0^-l£LTiSttS 

„ ooff»it, i£ #t «t JJg ( 0!l & — x b 4 9) -c-fco-ckckv^ * "5 - u- 5 

0 1*, *i*f 2//2 0(O±I ( m ffi © S ) l;^(t5, 0!) x. J4\ ^^-t504r, ¥ 
i*{**-5'7'2 0<©ffi©rt«»cR»t-Cfc.fcV'> (I5#I) „ #y tL !4\ ^^-f 5 OSr, ^ *g 

2 ooiCfcv^T, iH*|Ste»j*£;lx;fc**©«ffiJ: 5 tfifegBcD^^lciiaittTk 10 

f4\ ¥*fr3£«©*fJh»::ffifl!$;h,.5*i-«' («jttfh5v;*:7T*-/i'Kl;ite/iI©8-«-) t 

, ^i»fl:»««)rt(B5J6*Sr«^**«ii:*«-C#5. 3 14 , * - f- 5 0 & , & 
=}- v -f 2 o oB©^«i:ii*at i 5 K R # T «}: v ^ „ y-Y-^^^-^^ y^igf t^-: 

— If" 5 0 £ SS: tt 3 ^ (~ , 7>f t 3 OO-SS:^-^ h 4 9f l-?Tt**5iV\ fc *5 , 
* — 1J- 5 0 t4 , <7 J 3 0 (Dfe £ £ V i> W- < («<) «t5. 

[0016] 

^-^ h 4 9(4, il6*«-Jpl-T?*>5ri:*s»*b<, «itflI§T-|)otUv\ * , ^ 

— x (-4 9©f ^yitll, — ;v K if it M Pt h^v^^r^-^FI^ffl^jiS 20 
«■«. ( #j * (4 «t Si ) ) of *yjtj:9 fc*tv^ t*Jjf*Lvs r 5 1" 5 r i: t? , EPfiiJfe 

ft £ ft < LT, il^f^f ftf 0Jilcx-<--9-5 O^I^tiitiif^. 

[0017] 

HI 3 ( A ) \Z ^ t i 5 1-, ^ 4 0 £ , Sfil 0ffl¥^^f?7'2 O^^t^JlfcilOllC 
tyhtS. 14 0 14, 0f««spffi»tt^^^-=V^SJxfc^^^ ( X 14 * * y - V ) 
ffc5. S4 0 lliotf fig^^feSrai:, ^.^ — ^-5 0 CDUW-T? £, % s<— X b 4, 9 £• §2 

[0018] 

M 4 0 14 , ^ — ^h49S:Slt5fc*©«»W5t42*ft5. HI 3 (A) \Z. -t &l T* & 
, 1 O CD 4 2 (4 , ^ffr^lOcD^^fr^s/T^OicatJ&LTV^-So tLT, 1 4 0 Ir 30 
Sgl Olrty Ft5 1 tT\ m WL 1 0 _t \z. , ^-^h4 9S:K(t5fc«)©Sraasffig$ 
*u 5 = H3 (A) m ^ ± 5 lc , 5t4 2©lPfflf IJgttl4, ^^^f-y^°20o®rort 
«y *u x J; : Jt5:if, ^-^h4 9^jfutts$^?.li«/4 s ¥^*fy 

y2 0(DlOrtffl(Cfit$^5<Ot, ^-<-t5 0 I: #-^E flcf 7 7*2 0 © ® CO F*J ftlj R ft 
^ i" < * 5 . ft *3 , 5t4 2<D5pffi^^»4RR^$H-r, 0U £ fi $£ ?K X (4 R J£ £ * U T i V> 

o 

[0019] 

m 3 (A) ic^tt 5 i:, 14 Olt ^ — * h 4 9 <7) ^ *t (S4E^ffi^fp]i-JE^5«Ett) 

4:±ft5^A«|i4 4*fLTt±l\ 123 (A) » 09 T* tt , ^A{JS4 4tt, ^^fls:^ 

»*Stitv^5, I40*SS1 0i:ty Mfciti:, ^^lfP4 4^*i|^f 5/^1 0 
©BCSMltS J: 5 Cftotv^tt iv^„ yA»4 4 ?:Rlt5: t t\ -< — ^ h 4 9*St 

39s -e* So JStev^ 3 * * — ;*h49i:LT*lt)LU:<v^ ( y * y it a* /h *'v^ ) 
3S -< tf , ^A»4 4 f4«»Ltt * *5 , ^A6f 4 4 S:f lSt5i^, U y ^ ^ X 

S (14#§) Srit#^^-t5 0S:Jg*Ltt)i^ o ^ A ^ 4 4 f j: , ^ — t 5 0 (7) 
^ 35 #t Jfr CTRlttifii v\ 
[ 0 0 2 0 ] 

1113 (A) tc ^ -T J: 5 K , 14 Oi^iftfttij:, Igl Oi^fia ( ¥ & # 

^^^20, 2 2XtfE*^?-y 1 4ftJf) (13 ( A ) "C «: ED » 50 
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) Sr4UTV>5. 14 0©Sf 1 0i©3!^^, C-l't 2 2 t I It 5 ® * 1 1 H« , X -< 

, * ^ - f- 5 o © ^ j& is & y -r > f* >f >- i>* x@ m k ft o -c t. i ^ „ i4 oa, i? 

[ 0 0 2 1 ] 

HI 3 (A) tc^i-J;5t-, M4 0 5:iSl0i;tyH 1 2 y 7"2 Oil: 

IS S £ it 5 „ Lt> 14 0 l;^-^ h 4 9 ^Klt, (W^(i^.=3r — v 5 ) 4 8 I: 

<t o r , 7c4 2rt-e®4 0Oi©*$t^-^. h 4 9 & — -f- 5 0 

[0022] 10 

w 5 L T x H13 (B) i 5 14 0OSft(DS4 2^1;^-^ h 4 9 S:Sin o 

* <0 m & , - h 4 9 4 , £ Iffl © £ BE (H3 (A) T* li ^ A $B 4 4 T- H £ *L 7> # ) 
?E:»£i£-C%J;<, r © i: # , — ^ h 4 9 f3 , 14 Offll (Sfil 0 t!4S»i©I) 
4 6 tI-C/i5. 1" * *> , ^.b49(75ffi(DS^t^> 14 OffllCU t^ - M # 
5o L fc «5 o T , ^4 0©®Offi$^^^i-^,itr-, 0f«cDS?$©x-<-ih5OS:^m 

[ 0 0 2 3 ] 

m 3 (c) a40fcSSio*&it:fct, 5 o^lftft 

[ 0 0 2 4 ] 20 

r. © * ft fc ± *l tf , ^-^ h4 9^14 otf^^jifcatc?:4 2ictit5:tt\ a 
tO^-t50^-gtt«{lt5:Hift5. t. it , ^-^ h 4 9 Ir^i^ai^i; 
itt S= IS: 5 © T* , W^^SfkCtsr J: # < , ht»i5r t^-e#5. 

[ 0 0 2 5 ] 

* *3 , b 4 9 li, ^I1<0 - SP (13 (A) ■Vte#'J*&l4 4-em$ifr1Z&m<0— U) 

\z^nxhx\^ 0 ^ <o t % , — ^ F4 9ia-3t^^- t^f^Lfciii, ^ & n 

EUtl"<!) y^tS; it, ^^t— -^5 0$r^^LTtiV^„ : t i 5 t , # ;x ^ - 
-9-5 0<73i§££r — tl;t5r tiSft, a* o , 7^-t5 0©#i»f--7y2 0$r|6]<ffi 
ili5Stl©Ii*^*f y^2 o i¥tTi:ii5i5l:ig^t5:iiSTf 5, tcfcft 

I^/j:fiitt©I^f tftgf ^Stt5 ' t^t-t5„ roil, HI 4 tc^-f ± 5 tc, 
m & <o * **■ - -^^I^Bficjfffif&^i o o icictttffiLT; -gLtSS<n^-<-t5 o 

[ 0 0 2 6 ] 

:HT, I 5 Kiti 5 ISi o±toSSo¥»*f y/2 oo^Jifiit:, ^ ^ 
-t5 o^f St5:ti s fl5 0 ¥ j£ # £E « l fi , £ m l 0 t , IS 1 0±lc?IKii: 
31i-<? 5 ixfc^^^^-y7 0 2 0 £ , tJlftlW^iff y/2 OimtSMtfctLfc*'* — 1f5 
Ot, £^tr 0 ^^-t 5 o eftogf Sig©t«liF^fc^v^ 0 

[ 0 0 2 7 ] 40 

ft *3 , m 6 ^ -f <fc 0 > ^^-t?rrtS|il:li©#-/U5 7 5rtt5J;?«*LTt) 
i^o tt ft © # - /u 5 7|;§|[t5'<-^ h 5rf 1 LT, ±xliUfc^-< — f-5 0 4 1" 

#-;u5 7i:±ot}fEf&Il 0 0©iS^a»t5rH!tgi*5fcft> 1ft 

gl^9$i<Mt5:H^t5. * it , * - * 5 5 © ¥ * # ^ > t° 2 o 4- ft < ffi 
i: fi & *HU © B & , ^ * flc ^ 3/ ^ 2 0 i ¥tf t 4 5 i 9 CI^ t 5 : t <J 5 f: ft 



(16) 
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